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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information pattern detector capable of 
accurately detecting a human vein pattern without being influenced by 
stainswrinklesor the like. 

SOLUTION: Light from a finger 11 is separated into visible light and near infrared 
light by a dichroic mirror 13-1 and made incident upon a lens 15 and a near 
infrared image and a visible light image of the finger 11 are obtained by a CCD 
image pickup device 16-1. An arithmetic unit 17-1 in a controller removes an 
unwanted pattern from the near infrared image out of both the images to obtain a 
blood vessel image of the finger 11. The obtained image is collated with a blood 
vessel image registered in a data base 18-1 to identify a person. Consequently the 
identification accuracy of the personal identification device for accurately 
detecting a human vein pattern and using the vein pattern for personal 
identification can be improved. 



CLAIMS 



[Claim(s)] 

[Claim 1]An individual characteristic pattern sensing device comprising: 
The 1st image imaging means which acquires the 1st image by light which 
penetrated analyte. 
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The 2nd image imaging means which acquires the 2nd image by a reflected light 
from the above-mentioned analyte. 

An arithmetic processing unit for acquiring a blood vessel image of the above- 
mentioned analyte except for garbage of the 1st image using a signal of the 1st 
and 2nd images of the above. 

[Claim 2]The individual characteristic pattern sensing device according to claim 1 
whose light source of the 2nd image imaging means a light source of the 1st image 
imaging means is a visible light light source in a source of a near infrared. 
[Claim 3]The individual characteristic pattern sensing device according to claim 1 
or 2 whose above-mentioned analyte is a finger. 

[Claim 4]The individual characteristic pattern sensing device according to claim 
12or 3 which established an optical means with a dichroic mirror which separates 
light and a reflected light which penetrated [ above-mentioned ]and is led to the 
above-mentioned 1st image imaging means and the 2nd image imaging 
meansrespectivelya lensand a reflector. 

[Claim 5]The individual characteristic pattern sensing device according to claim 4 
which provided lightguide in the incidence side of the above-mentioned optical 
means. 

[Claim 6]An individual characteristic pattern sensing device of any one description 
of the Claims 1-5 in which at least one light source of the above 1st and the 2nd 
image imaging means has several light sources in which irradiation positions differ. 
[Claim 7]An individual characteristic pattern sensing device of any one description 
of the Claims 1-6 which used a LED element for the above-mentioned light source. 
[Claim 8]An individual characteristic pattern sensing device of any one description 
of the Claims 1-6 with which a means to change the transmitted light and a 
reflected light of the above 1st and the 2nd image imaging means into a picture 
comprised CCD ******. 

[Claim 9]An individual characteristic pattern sensing device of any one description 
of the Claims 1-6 in which the above-mentioned arithmetic processing unit has 
the operation part which extracts a coordinate value of each point of the above- 
mentioned blood vessel image as an individual characteristic pattern. 
[Claim 10]Are the method of detecting a digital-veins pattern and a finger is 
irradiated with a near infrared from a source of a near infraredand visible light from 
a visible light light sourceA vein pattern detecting method acquiring an image by 
visible light reflected with an image and a finger by a near infrared which 
penetrated a fingerand performing data processing which removes an unnecessary 
pattern of an image by the above-mentioned near infrared using an image by the 
above-mentioned visible light. 

[Claim 1 1]The vein pattern detecting method according to claim 10 which 
performs an exposure of infrared light from the above-mentioned source of a near 
infraredand an exposure of visible light from the above-mentioned optical visible 
light light source in a different time zone. 

[Claim 12]An individual identifying method which compares a vein pattern 



beforehand remembered to be the vein pattern detected with the vein pattern 
detecting method according to claim 10 or Hand identifies an individual. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the individual identification device 
for identifying an individual using the equipment and it which detect the feature on 
an individual characteristic pattern sensing device and the living body which people 
have if it says in more detailfor examplea vascular pattern. 
[0002] 

[Description of the Prior Art]When giving the licence to a bank terminal or a 
computerthe visitor is mainly given identifying an individual conventionally by the 
entrance management to the room with restriction etc. The method of using a 
password has mainly been used for identification in these cases. 
Howeverdevelopment of the technology of performing identification using the 
feature which a living body has is furthered these days. The individual 
identification device with which the method of using the venous blood pipe pattern 
of the back of a hand uses a digital-veins vascular pattern for a British 
JP2156127B B item as one of them again is indicated by the publication of patent 
applications (JPH7-21373A). 
[0003] 

[Problem to be solved by the invention]The thing using a venous blood pipe 
pattern has the advantage that being a theft and that forgery is difficult improve 
safety, in the individual identification device which is indicated by the above- 
mentioned publication of patent applications (JPH7-21373A)and uses a venous 
blood pipe patternonly a venous blood pipe pattern is detectable by performing 
intensity measurement of a handthe transmitted light of a fingeror a reflected light 
using a near infrared rayand using a near infrared ray — it is described. Howeverit 
turned out that the unnecessary pattern which becomes the discernment of those 
other than a vein pattern with an obstacle by dirta wrinkleetc. of arrangement of a 
measuring conditionfor examplethe kind of light sourceor measurement 
environmentfor examplethe finger to equipmenta handor a finger arises. In order 
that an individual may judge that he is not a just individual although he is right if 
what patterns other than a vein pattern produced is used as personal 
informationthe individual identification device of which advanced accuracy is 
required becomes unusable by the use. 

[0004]Thereforethe main purposes of this invention are to realize an individual 
characteristic pattern sensing device which detects an individual venous blood 
pipe pattern with sufficient accuracy. Other purposes of this invention are to 
provide an individual identification device of vein pattern use which prevented 
influence of dirt of a fmgerwrinklesetc. and raised discrimination precision. 



[0005] 

[Means for solving problem]The 1st image imaging means which acquires the 1st 
image by light in which an individual characteristic pattern sensing device of this 
invention penetrated analytessuch as people's fingerin order to attain the above- 
mentioned purposeAn arithmetic processing unit for acquiring a blood vessel image 
of the above-mentioned analyte except for an unnecessary pattern of the 1st 
image using the 2nd image imaging means which acquires the 2nd image by a 
reflected light from the above-mentioned analyteand a signal of the 1st and 2nd 
images of the above is formed and constituted. 

[0006]A near infrared is used for a light source for obtaining a desirable light of 
this invention which was and penetrated the above-mentioned analyte in a 
formand a light source of visible light is used for a light source for obtaining the 
above-mentioned reflected light. According to this inventionsince the rate of a 
near infrared which penetrates a living body is largeirradiation light spreads inside 
a fingerbeing scattered about with a body tissue of a fingerand is further 
penetrated besides a finger from the surface of a finger. If a venous blood pipe is 
near the surface of a finger in that casea near infrared will be absorbed by 
HEMOKUROBIN in a venous blood pipeand a shadow of a venous blood pipe will be 
projected on the surface of a finger. Thereforea pattern of a venous blood pipe 
projected on an image by the 1st image imaging means photoed using a near 
infrared on the surface of a finger together with wrinkles of a living body's 
surfacedirtetc. is photoed. On the other handmost is absorbed andoutsidelight 
which absorption according [ visible light ] to a body tissue of a finger is largeand 
went into an inside of a living body is not penetrated. Thereforea shadow of a 
venous blood pipe inside a finger is not reflected to an image by a living body's 
surface reflected lightbut a form of a fingerdirtwrinklesetc. are photoed. Thena 
characteristic pattern from which influence of dirtwrinklesetc. was removed by an 
arithmetic processing means using dirt on the surface of a finger and an image of 
wrinkles by a light image is detected from a near-infrared transmitted light image 
of a finger to which dirt etc. are reflected together with a venous blood pipe. 
[0007]When applying an individual characteristic pattern sensing device of this 
invention to an individual identification devicea highly precise individual 
characteristic pattern of this invention can be usedand highly precise identification 
can be performed. When applying to an individual identification deviceit is desirable 
to constitute from simplification of a sensing device and a viewpoint of 
improvement in accuracy in a living bodyso that a digital-veins vascular pattern 
may be detected. 
[0008] 

[Mode for carrying out the invention]Block block diagram **** which shows one 
embodiment of an individual identification device using an individual characteristic 
pattern sensing device according [ <Embodiment 1> drawing 1 ] to this invention. 
Composition of equipment and fundamental operation are described. An individual 
characteristic pattern sensing device detects a vein pattern of the finger 1 1 which 
is analyte. An individual characteristic pattern sensing deviceAn interface for 



controlling lighting of LED12-1 - 3 by LED12-2 of two light sources which irradiate 
with visible light from the side of an opposite hand and 12-3and the control device 
17 with LED12-1 of a light source which irradiates with a near infrared from the 
side with a nail of the finger Hand the side with a nail of the finger 11the dichroic 
mirror 13-1 for separating visible light reflected with a near infrared which 
penetrated the finger 1 1or a fingerand the reflector 14-1 — it dissociating 
[ above-mentioned ] and. An image of a finger photoed with the lens 15 which 
carries out image formation of an image of a finger according light which entered 
to the near-infrared transmitted light of a fingerand the image of a finger by visible 
lightthe CCD imaging device 16-1 which changes into an image electrical signal a 
light image by which image formation was carried outand a near infrared imageand 
the CCD imaging device 16-1 is made into an image. It comprises the control 
device 17 for controlling the monitor 16-2 for checkingand each above-mentioned 
apparatusor processing a picture signal. The control device 17 comprises a 
microprocessorhas the operation part 17-1 in an insideand performs signal 
processingsuch as removal of the below-mentioned unnecessary pattern. 
[0009]The dichroic mirror 13-1 is a mirror which makes a near infrared penetrate 
and reflects visible light. The visible light etc. which were reflected with the near 
infrared which penetrated the finger 1 1or the finger enter into the dichroic mirror 
13-1. Among the lights which entereda near infrared penetrates the dichroic mirror 
13-1 and enters into the lens 15. It is reflected by the dichroic mirror 13-1 and is 
further reflected by the reflector 14-1 and with a near infraredit dissociates and 
visible light enters into the lens 15 from another direction. 

[0010]Since an individual identification device is constitutedit was controlled by 
drawing 1 by the input devices 18-1 such as an individual ID number and a 
passwordand the control device 17and has the memory apparatus 18-2 for 
memorizing the image of the finger Hand the database 18-3 in which the 
registered personal information is stored by it. 

[001 1]Nextoperation of the above-mentioned individual characteristic pattern 
sensing device and an individual identification device is explained along the flow 
chart of drawing 2 . Firstafter this equipment has started operationthe access 
candidate to this equipment enters an ID number and a password with the data 
input unit 18-1. NextLED12-1 which is a light sourcel 2-2and 12-3 are turned on. 
Image formation of the image of the finger 1 1 illuminated by the light source is 
carried out with the lens 15and it is changed into an electrical signal by the CCD 
imaging device 16-1. The near-infrared image and visible picture light which were 
changed into the electrical signal are saved at the memory apparatus 18-2 
temporarily. 

[0012]Nextthe control device 17 performs Image Processing Division of vein 
pattern extraction using a visible picture light and a near infrared image. This 
Image Processing Division is performed according to the processing process 
described below. The near-infrared image and the visible picture light are 
contained in the picture image data of one sheet at the picture saved at the 
memory apparatus 18-2. Thenin order to take the correspondence of the point of 



a near-infrared imageand the point of a visible picture light which is copying the 
same point on the surface of a fingerthe differential process of a near-infrared 
image and a visible picture light is performedand the border line of the image of 
each finger is extracted. Nextit lays on top of another side by rotating one side of 
these two border lines with parallel translation. The pixel of a near-infrared image 
and the pixel of a visible picture light are made to correspond by using the amount 
of parallel translation and angle of rotation at this time. Thennormalization 
amendment is performed to the pixel intensity of a near-infrared image by 
performing processing which carries out division process of the signal strength of 
the pixel of a near-infrared image with the signal strength of the pixel of a 
corresponding visible picture light. 

[0013]Its attention is paid about the signal strength of the pixel of the portion in 
which the vein is reflected about the picture which performed normalization 
amendmentand the portion which has not been reflected. Firstsince the near 
infrared with which the portion in which the vein of the near-infrared image is 
reflected carries out the dispersion penetration of the inside of the finger 1 1 is 
absorbed with the venous blood pipe near the finger surfacethe luminosity of the 
pixel of a vein portion becomes dark and signal strength serves as a small value. 
On the other handthe pixel signal intensity of the same portion of a visible picture 
light is decided by luminous intensity in which the illumination light is reflected 
from the portion with the same surface. Since the light reflected on the surface is 
not absorbed in the vein inside a fingerit does not become a small value like the 
intensity by the transmitted light. Thereforethe value after the normalization 
amendment which carried out division process of the transmitted-light-intensity 
signal by the reflected-light-intensity signal turns into a small value. The portion 
common to a near-infrared image and a visible picture light is reflected in the 
portion in which the vein is not reflected like the dirt of a fingeror a wrinkle. Since 
neither the transmitted light nor a reflected light is absorbed when there is no 
dirtboth become the same luminosity. When there is dirtintensity decreases both 
the transmitted light and a reflected light by absorption by dirt. Thereforeas for 
the luminosity which is a pixel of the portion in which the vein is not reflectedonly 
one of a near-infrared image and the visible picture lights does not necessarily 
become extremely dark. As a resultthe pixel signal intensity after normalization 
amendment of the portion in which the vein is not reflected serves as the almost 
same valuealso when there is dirtand also when there is nothing. 
[0014]Thereforein order that normalization amendment may change signal strength 
other than a vein portion into the almost same value to maintaining the signal 
strength of a vein portion at a small valuea vein portion is emphasized on a picture. 
A vein pattern is extracted by carrying out binarization processing of the picture 
which performed this normalization amendment further. Feature extraction 
processing further described below to the binary-ized picture of the venous blood 
pipe pattern obtained by performing Image Processing Division which consists of a 
series of above-mentioned courses with the control device 1 7 is performed. 
[0015] Drawing 3 is a digital-veins vascular pattern figure. In drawing 3 31 is a 



border line of the finger obtained by the differential process of a finger image. 32 
and 33 are the lines showing a vein. 34 expresses the center line of the border line 
of a finger. An intersection with the tip of the center line 34 of a finger and the 
border line 31 of a finger is made into P point. The interval from a P point of a 
fingertip end to the intersection of the line drawn from X point and X point of the 
distance x in the right-angled direction to the center line toward the palm and the 
line of a vein is set to y. Since the value of the interval y from a center line to the 
line of a vein changes that the distance x from the tip of a finger changesa vein 
pattern is evaluated as curvilinear Y(x) which makes x a variable. This curvilinear 
Y(x) is used as characteristic quantity of a vein. Characteristic quantity of the vein 
line which is in one side to the center line 34 is made into Y1(x)and characteristic 
quantity of the vein line in an opposite hand is made into Y2(x). 
[0016]When there are two or more vein linesthe interval from a center line to each 
vein may be searched forand the function which expresses characteristic quantity 
for every vein may be set up. Or the sum of the interval from a center line to each 
vein line may be computedand the value may be used as a value of the 
characteristic quantity corresponding to x. 

[001 7]Nextinput directions of implementation of registration processing or access 
implementation are taken out to an access candidateand it waits for an input. 
When the input from an access candidate is registrationthe information on said 
individual characteristic pattern sensing device is saved in the database 18-3. In 
access implementationthe characteristic information of the blood vessel image 
saved at the memory apparatus 18-2 and the characteristic information of the 
blood vessel image corresponding to the ID number and password which were 
entered first are taken out from the database 18-3and it compares both. 
[0018]As a result of collationwhen the measured data is in agreement with 
registration dataa drive-access enabling signal is taken outand the characteristic 
pattern of the after that newest is saved in the database 18-3. It takes out a 
disapproval signalin being inharmonious. In this individual identification devicesince 
the bearing of the exposure axis for picturizing the near infrared image and light 
image of a finger is the samethe outside image of a finger completely becomes the 
same by the near infrared image and a visible picture lightand Image Processing 
Division for acquiring a blood vessel image can be performed with sufficient 
accuracy. 

[0019]Block block diagram **** which shows a 2nd embodiment of the individual 
identification device using the individual characteristic pattern sensing device 
according [ <Embodiment 2> drawing 4 ] to this invention. This embodiment 
includes the image guide 21-1 in the equipment of drawing 1 further. Although it 
has optical system composition which enters the reflected light and the 
transmitted light from a finger into the dichroic mirror 13-1 directly in drawing l it 
has composition which enters visible light and the near infrared from the finger 1 1 
into the dichroic mirror 13-2 through the image guide 21-1 in this embodiment. 
[0020]When it states in detailthe end face of the image guide 21-1 is made to 
carry out image formation of the light which entered into the lens 22-1 from the 



finger 11 with the lens 22-1. The image guide 21-1 transmits the image formation 
to the end face of an opposite hand. The transmitted light is further entered in the 
dichroic mirror 13-2 with the relay lens 23-1. The light which entered into the 
dichroic mirror 13-2 is divided into visible light and a near infraredand the near 
infrared image and light image of a finger are changed into an electrical signal by 
the lens 15 and CCD element 16-1. The composition of those other than this 
portion and operation are the same as a 1st embodiment. In the case of drawing 
Ithe light from a finger must be directly entered in the dichroic mirror 13-1. 
Thereforethe dichroic mirror 13-1 the reflector 14-1 the lens 15and the whole 
imaging device that consists of CCD16-1 had to be installed in the position and 
direction which can carry out direct entering of the light from the finger 1 1 to the 
dichroic mirror 13-1. Howeversince the image guide 21-1 is carried out with 
composition with an optical fiber and has flexibility in this embodimentWhat is 
necessary is just to fix the position and direction of the lens 22-1 so that the light 
from a finger may enterand the reflector 14-2the lens 15and the imaging device 
equipment 16-1 that consists of a CCD image pick-up tube can be arranged in 
arbitrary positions and directions to a finger. Thereforeflexibility can constitute 
increase and the whole equipment compactly in an equipment configuration. 
[0021]Block block diagram **** which shows a 3rd embodiment of the individual 
identification device using the individual characteristic pattern sensing device 
according [ <Embodiment 3> drawing 5 ] to this invention. This embodiment 
constituted the image guide 21-1 used by a 2nd embodiment using the two image 
guides 21-2 and 21-3. 

[0022]With the near infrared which penetrates the finger 1 1the blood vessel image 
projected on the surface of the finger 1 1 is distributed all over the surface of a 
finger. Thereforeif observed from one direction like drawing 1 the restrictions 
referred to as being able to use some vascular patterns of the finger 1 1 arise. 
Thenit enables it to measure the finger 1 1 for two image guides from a 2-way 
using 21-2 and 21-3and enables it to picturize the pattern of the blood vessel on 
the surface of a finger covering the wider range in this embodiment. LED 12-4 for 
light sources12-2 and 12-3and 12-5 are arranged on each image guide 21-2 and 
both sides of 21-3 so that the luminosity of the image actually measured by each 
optical fiber may become uniform. Operation of this embodiment is the same as 
that of a 1st embodiment. Although two image guides were used in this 
embodimentmuch more image guides may be used. 

[0023]Block block diagram **** which shows a 4th embodiment of the individual 
identification device using the individual characteristic pattern sensing device 
according [ <Embodiment 4> drawing 6 ] to this invention. This embodiment 
removes the dichroic mirror and reflector which have been arranged from the 
equipment configuration of a 1st embodiment to the input side of the lens 15and 
simplifies an optical means. That isthis embodiment enables it to perform a 
required image image pick-up by being able to shift time and performing 
photography of a near infrared imageand photography of the finger image by visible 
light without using a dichroic mirror. That isfirstthe source 12-3 of a near infrared 



is turned onthe image of the finger by a near infrared ray is photoedand after 
thatthe source 12-3 of a near infrared is switched offit changesvisible light source 
12-112-2 is turned onand the image of the finger by visible light is photoed. 
Thuslmage Processing Division for acquiring a blood vessel image using the near 
infrared image and visible picture light which were photoed is performed. It is the 
same as the case of other subsequent composition and a 1st embodiment of 
operation. The photographing order of a visible picture light and a near infrared 
image may be reverse. Even if the switching control of time is made to take a 
photograph in hand controlit may control to change automatically with the control 
device 1 7. 
[0024] 

[Effect of the Invention]By this invention's using the light source in which 
wavelength differsand removing the unnecessary image in the image by one light 
source using the image by the light source of another sideand using **for 
examplea near infrared imageand a visible picture lightA high-precision individual 
characteristic pattern is detectable by removing the influence of the layer which is 
contained in a near infrared imagewhich becomes dirty and which does not need a 
wrinkle etc. It applies to the individual identification device which uses the 
vascular pattern of a finger for identification especiallyand the reliability of an 
individual identification device can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block block diagram showing one embodiment of the individual 
identification device using the individual characteristic pattern sensing device by 
this invention 

[Drawing 2] The operation flow figure of the equipment of drawing 1 

[Drawing 3] The explanatory view of the vascular pattern of a finger 

[Drawing 4] The block block diagram showing a 2nd embodiment of the individual 

identification device using the individual characteristic pattern sensing device by 

this invention 

[Drawing 5] The block block diagram showing a 3rd embodiment of the individual 
identification device using the individual characteristic pattern sensing device by 
this invention 

[Drawing 6] The block block diagram showing a 3rd embodiment of the individual 
identification device using the individual characteristic pattern sensing device by 
this invention 

[Explanations of letters or numerals] 

11 — A finger12-1 — Near infrared LED12-2-3 — Visible light LED13-1-4 — A 
dichroic mirror14-1-4 — A reflector15 — Lens16-1 — A CCD imaging device16- 
2 — A monitor17 — A control section17 to 1 arithmetic unit18-1 [ — An 
interface21-1-4 / — An image guide22-1-4 / — A lens23-1-4 / — Lens. ] — A 



data input unit18-2 — A memory 1 8-3 — A database 1 9-1-2 
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fl3T*E£U:«fc , A »HliMA*->©***lii"P** 
ESBSftTl"'*. LfrU aftftfr* *£«©« 

a. ssiH4> H3@si9t. fl>jA«x ga^©j§©SBSs 

#^>Ji©)f n^»««K «fc U SIBJR/ ^ - >JCm©KBK=P* 

s <h ft s^s/ - u * c t »wt"3 fee nas/ \° 

* - >&LW <9 - life t ©*fS Alt 48 1 LT« 
ffl-rs<h. fflAttjEL^Kt.«*>6r» lESftfflATft 
fiWBrf Sfe«>s *©fflaic«fcy» SS©IE5t**g 

3??n«^iAiasygstiiiffl^pi^^ftSo 

[0 0 0 4] S^oT, *^©±ft!Wti, 1BA©»IK 

^■ssiarscfpas*. *»w©fs©atti*s ffi© 
$ - ymmcDmAmm^m^T % c t 

[0 0 0 5] 

[^S^«;*-r^fe46©#IS] ±ES«*3SfiEr*fe 
46s *«0^©fflA!f#i!!/\ o ^->atbgStiA©»^©« 

^fls^aiSLfe^tc ism i (Dmzmzm i 

±E««tt6 x 6©S#t^(cd;«m2©«^«S2 
±E« 1 RlfJB 2 OtOf§5ffiL^TS 
1 ©#©5FM/\°^-> ; &l^^±E«aft©Jlal : ^ : &^ 

*fe46©aw»«e«*»*T*/fir*. 

[0 0 0 6] *fKI©»$ LlU^HTtt> ±E*M»* 
*a»LfeJlfi*f§*fe»©Wiitjfi*^*fflt\ ±E 
SW3 l c^t#Sfe46©^jgttRl?l^©^^ffil^o *S 

BKjAii, 5fi#^««:s#*ajir4iy^**L , 'fe 

A6x !RM3ttU:fl}©£4lilt(cJ: l J f&SL^ftfttfSli©*] 



(3) 



1 1 -20345 2 



<o torn. m<Dmm<z»&<iz&MiiR < gft&zt, nm 

lz cfc^qRHXA^* < ±#Z>ftmzA-3tcMi.±3lft&Vk 

W2tiHmztemmLTzr*i\ *(Dtcisb£i*v>mwB. 
ttmz£zmzm%ft®(D&MiiRm(D§z\,m'z>r\ &<o 

mz : %timftwr>T^zm(DftB9\-mm&xBmfr%. 

n&m^mz £ y -^n^> L=bif ©£#£!$£ l^ss/ \° 

[0 0 0 7] *^BJ©fllA!ttaM°^-V^tti^S^A 

M^eA* - yztiuh? % =t -5 KflW * £ «t tfa* l 

[0 0 0 8] 

[^©Sli£©JK<ll] <»iSI1>01lt *«W 
lz £ ZWAftm/ \'* - V&tti£B*El/'ftfl AB8UBB 
©-BJBBtt*SVr?nv**JSHfc4. SS©tf§j£<!: 
•♦WftlW^lcoLTa^*. fflAi*«/<*->«aB 
Bti> tt^ttT-S^Jii io#M/^-v*ttlijr*t 
BA1#B7<*-V«m£Btt. »1 1 ©/T\© 

**«n#siftBtt«*Bi*T*ifcs«>L e d i 2- 

*BM*r*2 0©«a©LED1 2-2&UM 2-3, 
ftOWSM 1 7 K «fc y L E D 1 2-1~3 ©,&*j**ij»-r 

57-13-1 14-1, ±!E#SI LTAJW 

S^T^^BMRmSCfa^KSft-r* C C D J§£gB 1 6 

-K cc Dmmmw 1 6 - 1 -?ggLfcft<DB«RB 
<t LTmmrztc&cr)*-* 1 6 - 2»y-'±iB : &«s=& 

WJO Ltz U BB«*©MB*fT? fc4&<D*JW»B 1 7 T 

s*u abicbbbi 7-i^fc-e, fa©3Fi/\^- 

[0 0 0 9] ^^□-C-^S5-1 3-1 ifi*^. 

tttaastfWRWfcEif-rfcBT**. sM^n-r* 
7S7-13-1 k^b 1 1 *aaLfeifi#fl.#*»T» 

WHAt#49 a^fy? 5-5-1 3-1*a»LTL/VX 
1 51CAWT*. RT«bfcH:$r<< 5 5-1 3- 



i Kfiwsiv ^stcsattgi 4-i te*ysw*nifi 
*^i:tt»»*nsy©^iRi^6u>xi sicxar 

s= 

[0 0 10] B1Ttt. BAMUgU£B*ttJ£-r3fc& 
SKfflA© I Df§^/a7- KB©A*BB1 8- 
1, ®®%iW\ 7lc«fcU*!l«**v mi 10BMR*IB1i 
TSrcfeffl^t'Jgn 8-2, BBLfcflAfflflSB 
^Sf-^^-X 1 8 - 3£fi8*.Tl^3„ 

[0 0 1 1] ±ISfllA^/\ 0 $->&ltSSB&ti : 

BA«»j*B©«ife*H 2 ©^ p-mtc^oTiKB^-r 

£*\ C(08Itfllff*X*- h LfcttfflT, C© 
SB'\©7'^-fc3.*li!*fl : I Di§i/U7- K£x- 
$A77SB1 8-1(c<t'JA7]f5. *l£, 3lfiB?»S 
LED12-1, 1 2 - 2S0-" 12-3 *jS*rr*e ft 

jg^sam* ttfcjs i i«Dttfi/>xi 5ic«fc»jjg#* 
c c dbbss i 6 - 1 [z a y 

t y 18-2 iz—mGk&znz* 
[0012] wzwemm 1 7 \z^m^mmkt.^.m 

U SB 1 8 - 2 lc«#* ftfcBBlcttifiBttttBi: rRI 
WflWUfl 5 — tfeORBx-^lcA^Tf*. *CT% Jg© 
«a±©IDC^i*¥LTL''«ifi^W«©^<tRl«3 l fiS6 
«© j£M)*tf IS* <h « 46 fc, 3£Bft KB i: Rl*l7 1 cWB© 

a»«ffl*fft\ **i-€ t n©jg©wtB©tt!P«*ttaif 
tigiEftBSfjfflr^ctK.fcyifi^BWKOBBtRr 

«Ufl«Bfl!>BB**H5*-e*. ^^T-s jfi^^feBOB 
B©B*3SB*aJSr*RraJt«B«)B«<0fl*BBT 

»jy»r*«w8*f53*ic«i:y, s^kbobbbb 

[0 0 13] iEB^bBIESffofcifflBlE-a^T* BBtf 
WoTl^SB7i£WoT^£l'>8fl#©HB©«^BBi;: 

a?»t±jg 1 1 ©*«B&aar*HH&tt3fo{tt&»ffijft« 
msarttflKfty* «<SBB»*'j^*aBia*. — 

RiaJfiBMlKOra i:»»«)BB«^BW:, BWtttfBB 
fiDBIi;W^6S»*ti*3 , 6©BBl=J:y***. *S 

t-ss** n^7 1 6t±Jg©F«gaj©#SMT'!aiis* c tt** 

ltttL\ ZVTclsb. aaW6BB«*«£l**6BB«#T 
»J y B LfciEJS<k*f IE^©^i^i/J^^•^:ffi^c&S < , HM6 S 



(4) 



1 1-203452 



8|5f <!: piW&mo) 6 fr-fitclltji 

oTLN«:L>gp»©iEa4b«iE««)iii3Rfi#giSl±Jf*ltf 
[0 0 14] SfoT, IEJg<fcraiEtei!*Ma3tt©{i^£jg 

tfSfi^ftSo CCDIEil<bffiiE^-3fciS#^*6lc2 

muawtzz -tic «fc yiMRy^-v*ttiar*. wjah 

i\ » £ftfclMlftJfii*/ \°£ - >© 2 fiifbMWEjtfLS 5 

[0 0 15] 03ti. }g©»fllilJflie/\°^-VBlT»*o 

©it¥P*§T-a53 0 3 2£3 3ttlMS*5Tli?S*. 3 
4ttft©||»MI©**E>|l»*ST. »©*'M»3 4£»© 
«t$tt£3 i©jW£©£ja*PjSW:T*. SMfc«l»©P 
6 N S ^©t> 6 tc |6|fr o TEESf x © X jS t . X * f S * 
/£>«{C3tfLTiSft©^(Rllc5l^fe«<t»l!«fl!)«!i©^ 
STfflMPI*y<!:-r*. *lTOJfc41lfrS©£llxtf»fcT 
* <b *'&*^SIMlfi©***T*©MH y ©ffl#*b*©7* 
»l«/f*->*x*Btt£r*HlIY (x) £LTlfc{I 
<bT*. E©H«Y (x) *»KflMS*«£ LTSU1T 
*. *'&«3 4tc«LT— *lc»*»MHiOl«»*Y 
1 (x) tU £tt«c£*f*M*l©'l#a!l* : &Y2 
(x) 

[0 0 16] »Bft*8*^a*S ^if^-ti ^'L>»86^ 5«-» 

ttC L T fe «fe l\ * l>tt*n>ttfr 6 SMItiM $ T© n 
M©fP*JUiiU *©B*xlE»jfcT*W«B©«£L 

[0 0 17] 7»^H2X«H*U:«»«H10!«S^ 

HM^fr 5 © A7J B«©»£tt luf Bffl AW«/ \°* - > 

*-tiX3IM©»^H:y^y-BBl 8-2lc«SLfcJllL 
»ttB©ft«1«i£, «]4&fcA2l*ftfc I D#^<h/\X 

7- KlC»j£LfclM^©««1*«*^-*'<-X 1 

8- 3 tU LTS5*fflBH^*ff 5. 

[0 0 18] B$©ttAx ft3H Lftf-ftfSgf-^ 

T-»©*&i::tt^itRrfi**ttiro fa. z©fliA 

sMRtRraytBSMiifWKiRiuicfty^ nn'gewi^fs 

[ooi 9] <mm<omm2>mAit. xmrnizk*® 
\ c s - >«a£B* jb v fdi arhisb©* 2 © 



1 ©ggKJSK-r ;><--;>'#•< K2 1 - 1 £ffi*&A,f£ 
fc©T-353o H1-Ptt»fr6©£»H*3i»«*il«4f 

•r* p-fy^ S5-1 3-1 izA&tTz&oiztfemim 

fiElc%oTt^6\ *B»©JBttWi» »1 1^8©RJ 

«jwpa**wfc*-r*-5>#-r K2 1 - 1 *aLT*-r 

* n-Cy* 5 5-1 3 - 2 fcAJtTSHMMcftoT^ 

So 

[0 0 2 0] MKPlXilKSi:, »1 1frSU>X2 

2- 1 tCA»Lfc3t*b>X2 2-1 fc«fcy-ry-5*# 
-T K2 1 - 1 ©Sffitc^#*-yr^ 0 -<yt--JtS^ K2 1 
- 1 tt*©*£«*K»ffl9©4*ffil::e2|-r*o G2S*tifc 
%*£6fcU U-UVX2 3- 1 tcfcysr-r^nfy* 
5-5-1 3 - 2 KAWS-ttSo ^^PY7^57-1 

3- 2 K?jttLrzmtPiwt£}&m9\-mi:ftmzi\i>> 
xi stccDSf 1 6-i ic«fcy«©jfi#^.y6#<tpi 

1 ©HffimJKtPUTfe-Sc El 1 ©«#tt»^ 
S©3fc*e«#-f*cKy*55-i 3-iteAWS-tt 
fcttfttfftSftlA, ; E"©/i:46^-<^P-<y5'55-1 3 
- 1 s SlitS 14-1. U>X 15, C C D 1 6 - 1 
S&SBBSIB^tt^flM i#S©3fctf$f-f$P-ry* 
= 5-1 3-1 iz.mmAftST^ZiiLWtJsfolcWiW.Lti 

k 2 1 - 1 tf«73'-f/<-?«ua-p**iRrsn4* 

=rfSfc#. »#5©JfctfA»-rs«fc3l«:uvX2 2- 
1©ffiB££lRl*HST*i«U:<s filrtll4-2» U 
>X1 5, CCD*««frS&*««gEgBl 6-1 
»Jglc*fLT«S©ffiB^lRllciBBT**S<, ^©fc 

[0 0 2 1] <SSfi©B^3>El5«, *«WlcJ:*ffl 
A4#» - Att&Jgil©* 3 © 

mmmzijk?yn y^mns. 2 

©JtJKBttTffl^TC *-f^— 5?«r-f K2 1 -1 «2* 

[0022] jsi i*3»ar*3fi#^jtiEj:y» »i 1 

©^ffilcSKSn^JfiiBBSMittJBroftE©^®^^^ 
So =t<DTc#>* HI ©«t5tc— -3©^|Sj3^6S*Lfc© 

TttJt 1 1 ©un^/ - ya>-m»1&i LifffllT-* S 

l^E^fJtttf^TSo 2* 
©^^-^^2 1-2, 2 1- 3*1L\ 2^[r] 
4^6*81 1*ltatiJ**J:3KU «fc 'J JEt^KHtctofc 
SfiSffiroiln'g©; \°-$!- 5 «fe -5 tc Lfct © 

7£So MR(cttft3lie7 3»-r/mHW SBSMfc©W«* 
3B«jg— IcSS^^lc^-r^-v*^ K2 1 - 2, 2 1- 
3©SffllJ(e^jgffiL ED 1 2-4i 1 2-2, 12-3 
t12-5 ^SBB LTl^So **SBKJI©iM^l*S 1 © 
SJOBBtRBT**. *m*B&KW* 2*©f y-v' 



(5) 1 1 -20345 2 



[0 0 2 3] <jlSS©JfJ«l4>H6t±, *§PJlt<:<fc*1I 

mftmowMt k £ « irafliQaig* bh * r 

fc**»©BW**»«U 5fi*^3tt»1 2- 

3 *aUT U Sb-aTRHWfcSi 12-1. 1 2 - 2 *£ 
*TLrT«*£KJ:*»©«*JW*-*. C©<fe3teLTll 
»Lfejfi#^«B^tRia*tBtti*ffl^TJlll«l««*S. 

[0 0 2 4] 

BHftDSMl] *»«tta«<)!>Jia:*31£a[*ffiffl l. - 



S55*U W©*»fcJi<Die«*l*<E£fc«fc-3T» fit 
*DK^fflA***/t*-:/*ttJil?**. *Mc MAW. 
J3"J lc»©jlii «/ - AMgiJgSUUSE U 

flA!SgiJ^S©fIflS^(R]±tii3R«o 
[HS©fg*&tHB.8] 

[H 1 ] *»Wl=**ffllA*M»/^->«ta««*ffl^ 
fcfflAM»J«»©— *tt»tt*a*T ?fl|j£H 
[El 2] HI ©SSBWttlfF^P-H 

[H3] arojMFste-voifflfla 
[H4] **WlEASfflA1$»/'C*->tttfJK«*fl!i^ 
f=<lAI«giJ^iE©m 2 ejnM*a?r7a v *«J&H 

[ei 5] ★sMBtc.fcsfflaAWW/^-vauaK*^^ 
/hflAMsy^no* 3 (omBm^mrya «> ^*ij£h 

[H6] *f£fEK££m&®M°*->&£^E£E^ 

11-Jgs 12-1-ifit^«LED, 12-2~3- 
HILLED, 1 3- 1 ~4"-#'f-5'l=l'r^S i 7-. 
14-1~4-gm 1 5-U>X, 16-1 -CC 
DflHKttH, 17--$iJ^gP, 17- 

1>SS?S«> 1 8- 1 ■■•7 r -^A7D^S. 1 8-2-* 

-7i-X> 2 1 - 1 ~4"-f*-v#-r Ks 2 2-1 
~4-U>X\ 2 3-1~4 - U>Xo 



[HI] 



[02] 



.12-1 




16-2 




18-2 



18-3 



GEO 




C*iZD 




■wit***? 



